K Ke ey yw wo or rd ds s: : aging; disaster planning; disaster preparedness; emergency management strategy; frail; nursing homes; preparedness; vulnerability About three million Americans reside in nearly 17,000 nursing homes in the US; 2 yet research studying preparedness in nursing homes is sparse. A Ab bs st tr ra ac ct t P Pu ur rp po os se e: : This is an exploratory study of nursing home preparedness in South Carolina intended to: (1) examine nursing home administrators' perceptions of disaster preparedness in their facility in the absence of an immediate emergency or disaster, and changes in their views about preparedness following a large disaster; (2) study whether administrators' knowledge of shortcomings in preparedness leads them to change their views about planning; and (3) suggest ways to enhance preparedness. M Me et th ho od ds s: : A descriptive survey based on interviews with public officials responsible for nursing home safety was developed and mailed to all 192 licensed nursing homes in South Carolina in July 2005, and an extensive literature review was performed. As responses to the baseline survey were received, Hurricane Katrina devastated the Gulf Coast. Two weeks after Katrina, a brief, post-Katrina survey was mailed, asking administrators if Katrina had influenced their preparedness plans. Quantitative responses were analyzed using descriptive statistics. Three researchers coded the qualitative data and conducted a thematic analysis. R Re es su ul lt ts s: : One hundred twelve baseline surveys and 50 post-Katrina surveys were completed (response rates 58.3% and 26%, respectively). A large number of respondents reported a high level of satisfaction with the overall ability of their facilities to protect residents during an emergency or disaster. However, many were less satisfied with their preparedness in specific, important areas, including: (1) providing shelter to evacuees from other nursing homes; (2) transportation; and (3) staffing. In the post-Katrina survey, 54% of respondents were re-evaluating their disaster plans; only 36% felt well-prepared. Those re-evaluating their plans specifically mentioned evacuation, transportation, supplies, staffing, and communication. C Co on nc cl lu us si io on ns s: : Transportation, communication, supplies, staffing, and the ability to provide shelter to evacuees are important domains to consider when evaluating nursing home preparedness. Administrators believe their nursing homes need to improve in all of these areas. Recommendations include developing improved transportation arrangements, redundant communication systems, and stronger linkages with local emergency preparedness systems. 
J Ja an ne e V V. .E E. . R Ri ic ch ht te er r, , D Dr rP PH H, , R RN N, , C CH HE ES S 4 4 I In nt tr ro od du uc ct ti io on n Hurricane Katrina struck the Gulf Coast of the United States on 28 August 2005, devastating the region, and causing one of the largest evacuations in the history of the United States. This storm highlighted major gaps in nursing home preparedness. 1 About three million Americans reside in nearly 17,000 nursing homes in the US; 2 yet research studying preparedness in nursing homes is sparse. A Ab bs st tr ra ac ct t P Pu ur rp po os se e: : This is an exploratory study of nursing home preparedness in South Carolina intended to: (1) examine nursing home administrators' perceptions of disaster preparedness in their facility in the absence of an immediate emergency or disaster, and changes in their views about preparedness following a large disaster; (2) study whether administrators' knowledge of shortcomings in preparedness leads them to change their views about planning; and (3) suggest ways to enhance preparedness. M Me et th ho od ds s: : A descriptive survey based on interviews with public officials responsible for nursing home safety was developed and mailed to all 192 licensed nursing homes in South Carolina in July 2005, and an extensive literature review was performed. As responses to the baseline survey were received, Hurricane Katrina devastated the Gulf Coast. Two weeks after Katrina, a brief, post-Katrina survey was mailed, asking administrators if Katrina had influenced their preparedness plans. Quantitative responses were analyzed using descriptive statistics. Three researchers coded the qualitative data and conducted a thematic analysis. R Re es su ul lt ts s: : One hundred twelve baseline surveys and 50 post-Katrina surveys were completed (response rates 58.3% and 26%, respectively). A large number of respondents reported a high level of satisfaction with the overall ability of their facilities to protect residents during an emergency or disaster. However, many were less satisfied with their preparedness in specific, important areas, including: (1) providing shelter to evacuees from other nursing homes; (2) transportation; and (3) staffing. In the post-Katrina survey, 54% of respondents were re-evaluating their disaster plans; only 36% felt well-prepared. Those re-evaluating their plans specifically mentioned evacuation, transportation, supplies, staffing, and communication. C Co on nc cl lu us si io on ns s: : Transportation, communication, supplies, staffing, and the ability to provide shelter to evacuees are important domains to consider when evaluating nursing home preparedness. Administrators believe their nursing homes need to improve in all of these areas. Recommendations include developing improved transportation arrangements, redundant communication systems, and stronger linkages with local emergency preparedness systems. disasters. [4] [5] [6] However, little is published regarding: (1) the preparedness status of nursing homes; or (2) whether experience or knowledge of shortcomings in preparedness lead to changes in views about preparedness planning. This exploratory study of South Carolina nursing home administrators' views about preparedness was conducted to address these knowledge gaps. South Carolina is a rural, coastal state in the southeastern US, where >18,000 people live in nursing homes. 10 M Me et th ho od ds s This study used an exploratory, primarily qualitative research approach to identify major domains to be considered when assessing nursing home preparedness. Interviews with state-level emergency management and nursing home officials were conducted; a focus group of nursing home professionals was conducted; and a comprehensive literature review was performed. Based on the identified themes, a mail survey, including 24 questions, was developed.
Respondents were asked about their satisfaction with the overall ability to protect residents in a disaster, in the specific domains of preparedness planning: (1) sheltering arrangements if evacuation is needed, ability to shelter other evacuees, transportation; and (2) staffing in an emergency. Respondents were asked to indicate their level of satisfaction based on their "plan or actual disaster" experience using a Likert scale of 1 to 5, with "5" being most highly satisfied, and "1" being the least satisfied.
This study spanned the period immediately before and after Hurricane Katrina; a baseline survey was distributed in the summer of 2005; and a post-Katrina survey was conducted two weeks after the Hurricane. Katrina may have influenced administrators' views about changes in their preparedness. This study was approved by the Institutional Review Board at the University of South Carolina.
Identifying Domains of Nursing Home Preparedness
Comprehensive, individual, in-person interviews with two key public officials, each who had responsibility for nursing home preparedness in South Carolina, were conducted. They identified two major preparedness domains that were most in need of attention: (1) the need for back-up transportation arrangements; and (2) the lack of communication with local preparedness officials. A 90-minute focus group was conducted with representatives from two large nursing homes located in Columbia, South Carolina. Focus group participants identified shortcomings in three preparedness domains: (1) problems due to staff turnover, particularly Certified Nursing Assistants (CNAs); (2) lack of redundant communication systems; and (3) the inability to provide care to residents of other nursing homes. A comprehensive literature review was performed, which identified two additional preparedness domains in which shortcomings were likely: (1) lack of formal sheltering arrangements at another nursing home if evacuation was required; and (2) staffing shortages during and after an emergency. Previous studies confirmed the likely existence of problems in these domains, as well as supply shortages. [3] [4] [5] [6] Existing studies are descriptive, [3] [4] [5] [6] based on county or sub-county samples, 4, 5 or are case studies of single facilities. 6 Most studies were conducted in response to major disasters that occurred over a decade ago. [3] [4] [5] [6] [7] This time gap is relevant because recently, nursing homes have become reliant on modern communication technologies and justin-time delivery schedules for vital supplies.
Prior studies have identified a number of common problems faced by nursing homes following emergencies or disasters, including: (1) lack of appropriate transportation for evacuation; (2) breakdown of communication systems,as telephone and cellular telephone service is likely to be disrupted; and (3) lack of water, food, generator fuel, medications, and other medical and general supplies. 5, 6 During an emergency or disaster, nursing homes often face a lack of adequate staff to care for their own residents. Caring for residents from other nursing homes in the areas most affected by a disaster poses an additional challenge. [3] [4] [5] [6] [7] Studies also have documented that nursing homes receive notably less support from federal, state, and local response agencies during and after disasters than do hospitals. 5, 7 Although nursing homes provide social care, they often provide important medical care involving the use of modern technologies that rely on uninterrupted electrical power, and they require regular receipt of specialized supplies. Generally, nursing home residents are frail and at risk of rapid medical decline in the absence of continuous health care. 8, 9 Thus, the lack of support during disasters places nursing home residents at a risk that is related secondarily to the disaster itself. 8 Often times, this risk may be preventable through effective preparedness planning.
On a national level, the Joint Commission on Accreditation of Healthcare Organizations ( JCAHO) requires healthcare organizations to have comprehensive preparedness plans. However, only about 7% of US nursing homes are accredited by JCAHO. 1, 7 At the federal level, the Centers for Medicare and Medicaid Services (CMS) requires nursing homes to have a preparedness plan. 1 However, the characteristics of the CMS requirement are not specified at the federal level; instead, individual states are responsible for overseeing the details of such planning in their nursing homes. 1, 7 In South Carolina, nursing home licensure is overseen by the Department of Health and Environmental Control (DHEC). Licensed nursing homes in South Carolina are required to complete a preparedness checklist. The checklist indicates whether arrangements are in place for transportation to evacuate residents in the event of an emergency, etc. Each nursing home also is required to have a written preparedness plan, to review the plan with their employees, and to conduct drills on a regular basis. 10 Seven other coastal states have preparedness oversight similar to that of South Carolina. [11] [12] [13] [14] [15] [16] [17] There are no established standards for preparedness at the federal or state levels, [1] [2] [3] [4] [5] [6] [7] and no mechanism to ensure that nursing homes receive standardized feedback from public officials or expert advice about the adequacy of their preparedness plans. 1 Table 1 . Almost 90% of the respondents were administrators, nearly 60% had worked in the facility for more than five years, and the average number of years of administrative experience in any nursing home was 15 ±8. Fewer than 20% of the nursing homes were located in metropolitan areas. The perceptions about preparedness, communication methods used, experiences with emergencies or disasters in the past three years, and how CNA turnover may affect their ability to manage during an emergency or disaster, are reported in Table 2 . The percentage of respondents reporting a rating of 4 or 5 (on a scale of 1 to 5), i.e., "Satisfied" or "Very Satisfied" is listed in Table 2 .
Almost 93% of the respondents were satisfied with the overall preparedness of their nursing homes. Fewer were satisfied with specific preparedness areas. Satisfaction with overall preparedness was correlated modestly with satisfaction in each of the four specific domains as follows: (1) ability of contacted nursing homes to serve as sheltering nursing homes (r = 0.32, p <0.001); (2) ability to shelter evacuated residents (r = 0.25, p <0.01); (3) transportation resources (r = 0.33, p <0.001); and (4) availability of off-duty staff to care for evacuated residents (r = 0.31, p <0.01).
More than 80% of participants responded that they planned to use cellular telephones, either alone or in combination with computers, and/or walkie-talkies if telephone service was disrupted. Fewer than 5% said they would use Ham radios in conjunction with cellular telephones and computers.
More than 55% of nursing home respondents reported experiencing some type of emergency or disaster in the past three years. Responses from these nursing homes were analyzed to indicate what worked well or needed improvement in eight areas. Of the 39 who responded, all indicated that arrangements with fire departments worked well. For police, of the 37 responding, 94.6% indicated that arrangements had worked well. For volunteers, out of 34 responding, 67.7% indicated the arrangements worked well. For transportation, out of 40 responding, 75% indicated arrangements worked well. For communicating with staff, of the 61 responding, 95.1% said communication worked well. As for staff availability, 90.7% of 54 who responded indicated staff were available. As for resources in the facility, such as beds, generators, and medical supplies, 87.5% of 56 responding said these arrangements worked well. For resources received from others, such as county or state officials, 26 responded; of these, 61.5% said the arrangements worked well.
Selected responses to the qualitative questions are shown in Table 3 . A number of respondents reported multiple issues or themes in response to the questions. Thus, the percentages responding to each question may equal >100. In response to the question about how the county or state could help nursing homes prepare for a disaster, nearly 40% responded that they would like public officials to identify and/or provide additional resources, and/or coordinate transportation. One administrator wrote, "Making sure ample transportation would be available if a disaster affected more than a few facilities" would be helpful. Nearly 30% of respondents said additional information and educaExploratory Survey Instrument and Surveying Approach A descriptive, mail survey was used to collect information regarding respondent and facility characteristics, including: (1) experiences with emergencies or disasters, and first responders; (2) methods used to communicate during an emergency or disaster; and (3) preparedness strengths and weaknesses. Respondents were asked to rate their satisfaction with their ability to: (1) evacuate residents and/or shelter evacuees; (2) transport employees and residents; (3) protect residents; (4) communicate with employees, rescue workers, and others; and (5) work with local agencies after an emergency or disaster. The survey defined a disaster as follows: "A complex disaster is an emergency due to one or more of the following: hurricane or tornado, ice storm, release of toxic chemicals (e.g., as a result of a train wreck), nuclear accident, or act of terrorism (nuclear, chemical or biological agent)." Hereafter, this survey is referred to as the "baseline" survey. Baseline surveys were mailed to administrators in all 192 licensed nursing homes in South Carolina in late July 2005, with a second mailing three weeks later. Two weeks after Hurricane Katrina, a third mailing of the baseline survey was distributed to nursing homes that had not yet responded. The third mailing also included a onequestion survey that also was distributed to all nursing homes (hereafter called the "post-Katrina survey"). This survey asked, "In light of the Hurricane Katrina disaster, have you changed the way you think about the emergency preparedness of your facility? If so, how? (Please provide some specific examples)." Data Analysis Quantitative responses were analyzed using descriptive statistics, t-tests, chi-square statistics, and Spearman correlation coefficients. Given the exploratory nature of this study and the lack of preparedness standards for comparison, the survey questions were designed to collect descriptive information rather than to support multivariate analyses. Two sets of secondary analyses were conducted. The first set examined whether there were differences between the characteristics of facilities that responded (e.g., bed size) and those that did not. The second set examined whether satisfaction with preparedness was associated with characteristics of respondents (e.g., years as an administrator), or with characteristics of the nursing home (e.g., located in a coastal area). Two researchers used thematic analysis to code the qualitative data independently. 18 A third researcher reviewed these data and themes independently. Any areas of disagreement were resolved through discussion. A comprehensive summary of themes was developed. tion would be useful. One respondent wrote, "Best practices demonstrations; education for specific areas of planning; general disaster training sessions are overwhelming and lacking in specifics." One-in-six respondents suggested that additional guidance in preparing disaster plans would be helpful. One administrator commented, "Review each of the facilities' plans to determine the level of preparedness and what roles the county and agency play." More than half (52.3%) of respondents praised their staff as being well trained and dedicated. Many praised the ability of their staff to work as a team and commented positively about the support they received from the general community. About 12% of respondents wrote about challenges in staffing, education and training, transportation, and supplies (generators, communication devices, and/or water). In a representative comment about staffing challenges, one respondent wrote, "Due to high turnover rate of staff, [the] facility needs to update staff on the disaster manual at the facility." Regarding transportation challenges, an administrator commented, "We have all transportation arranged, but sometimes companies do not fully cooperate at times of disasters." Post-Katrina Survey Fifty nursing home representatives (44.6% of those responding to the baseline survey) responded to the postKatrina survey. Issues or themes identified by respondents are shown in Table 4 . Several respondents reported multiple themes in response to the questions; thus, the total percentages for the individual themes can be >100. More than half of the respondents (54%) indicated that the events during and following Katrina changed their thinking about disaster preparedness and/or they are rethinking their current plans. About one-third (32%) indicated they are rethinking their evacuation and/or transportation plans, specifically. One administrator wrote, "We depend on 2-3 transportation entities to help us evacuate. However, everyone else depends on them as well. If we are in a major disaster of catastrophic proportions, the transport company will be swamped." Among those responding that they are updating their preparedness plan in general (30%), one wrote, "We might need to rethink our plan [for a] regional or state-wide disaster." Among those rethinking supplies (14%), all indicated they are increasing their food, water, and medical supplies. Smaller percentages (8% each) reported rethinking administrative responsibilities and communication systems.
Thirty-six percent of those responding to the postKatrina survey said that Katrina did not change the way they think about disaster preparedness. Thirty percent indicated that they were "satisfied" with their plans and/or felt well-prepared. Three respondents indicated that South Carolina is better prepared than the Gulf Coast states due to prior experience with hurricanes, including Hurricanes Hugo, Floyd, and Ophelia, which ranged in intensity from Category 1 to Category 4. Three commented that the scope of the Katrina disaster was attributable to the unique geographical location of New Orleans.
No meaningful differences were found for either of the two sets of secondary analysis. D Di is sc cu us ss si io on n Respondents from many nursing homes in South Carolina reported a high level of satisfaction with their overall ability to protect their residents during and after a disaster. However, many respondents were less satisfied with their preparedness in specific important preparedness domains. Most respondents reported that they would rely on cellular telephones and/or computers if landline phone service was disrupted. Only a small percentage indicated they were aware of Ham radios in their areas. However, as with landline telephones, reliance on cellular telephones and computers would leave nursing homes isolated and vulnerable during a major disaster. 5, 6, 19 The majority of respondents did not acknowledge potential transportation problems during a disaster, and the need for backup transportation arrangements. Collectively, the findings suggest several domains that may be important to consider when planning disaster preparedness in nursing homes, including: (1) communication; (2) transportation; and (3) the ability to shelter residents evacuated from other nursing homes. In all of these areas, the results suggest a need for improvement.
Respondents from more than half of the nursing homes in the study experienced some type of emergency during the past three years, most involving a loss of electrical Capacity to shelter residents from other facilities 67.9
Transportation available to take residents to other facilities 58.9
Availability of off-duty staff to care for residents evacuated from other facilities 55.4
Overall preparedness 92.9
Ability to manage disasters or emergencies is "Moderately" or "Highly" adversely affected by CNA turnover 21.6
Communication methods if phone service disrupted Support from the community and healthcare system 29.5
Strong facility features (e.g., structure, protected location) 25.0
What are your facility's areas for improvement?
Challenges for staffing, high turnover, rural location 12.5
Need for more education and training 11.6
Lack of transportation resources 11.6
Lack of generators, communication devices, water 11.6
Need for more local state support 9.0
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power. Most of those who experienced an emergency were satisfied with the assistance from first responders, such as fire or police, with the exception of resources received from local or state public officials. However, given the lack of a recent, wide-scale disaster in South Carolina, the emergencies reported were relatively localized. Thus, first responders were more likely to be available than they would be during a major disaster, such as Hurricane Katrina. Although several strengths were identified, a sizable minority of respondents identified areas needing improvement in staffing, education and training, and transportation arrangements.
Responses to the post-Katrina survey provide a unique perspective about preparedness following one of the worst natural disasters in US history. More than half of the respondents said Katrina caused them to re-evaluate their plans, particularly those for transportation and supplies. Therefore, these needs may be important preparedness domains. However, more than one-third of those who responded to the post-Katrina survey said that Katrina did not change the way they think about disaster preparedness. Unfortunately, the data do not allow researchers to determine if these respondents feel more (or less) prepared in most of the domains studied. However, the reported reliance on cellular telephones and the Internet by most nursing home representatives suggests that even these facilities may be inadequately prepared for communication following a disaster.
Limitations
The most important limitation of this study is that it relied on self-reports of participants' satisfaction with their level of preparedness, rather than objective measures of preparedness. Currently, no validated objective scales or measures of preparedness for long-term care facilities are available. Although beyond the scope of this study, future research might draw on an expanded group of experts to identify a set of preparedness standards for nursing homes. However, given that recent research in this area is sparse, much work needs to be accomplished before a consensus can be reached on such standards. 1, 4, 7, 19, 20 The exploratory Likert-scale questions were designed to reflect domains of preparedness concerns that were identified through discussions with public officials responsible for nursing home safety, through a focus group with nursing home professionals, and through an extensive literature review. These questions should be refined for use in future research. Psychometric tests of refined questions may be useful for future research.
An administrator could report being satisfied with a preparedness plan that theoretically may be inadequate for the challenges of an actual emergency or disaster, or dissatisfied with a plan that may be adequate. However, most respondents were licensed nursing home administrators, with substantial experience.
Another limitation of the study is that the sample was from the majority of nursing home administrators in South Carolina, a relatively small, rural state. Whether these findings can be generalized to larger states and those with more urban areas is an area for future research.
Respondents were provided with a definition of a disaster at the beginning of the survey. A consideration that should be weighed when evaluating the results is that although this definition focused primarily on "complex disasters," it did not adequately distinguish between localized emergencies and widespread disasters. It was clear from the results that respondents described both localized emergencies and large-scale disasters. Further research should differentiate between these concepts more clearly. C Co on nc cl lu us si io on ns s Previous research, the discussions with public officials and nursing home administrators in South Carolina, and a review of preparedness guidelines in seven other coastal states, highlight the fact that the responsibility for disaster preparedness is largely that of individual nursing homes. 4, 7, [10] [11] [12] [13] [14] [15] [16] [17] Thus, nursing homes should not rely on assistance from public officials during a widespread disaster. Faced with limited resources, nursing homes would benefit from developing stronger linkages to the local preparedness system. A close working relationship with key personnel in the local preparedness system would help nursing homes to access needed resources during an emergency or widespread disaster. Regarding transportation, nursing homes should arrange for back-up transportation in the event of a widespread disaster. In the area of communication, nursing homes should work with local emergency or disaster management leaders to tap into the large 19 These professionals could serve as consultants to nursing homes and conduct thorough risk assessments of preparedness plans. Professional risk consultants also could assist nursing homes by developing preparedness strategies, conducting training sessions, and performing site visits to review and advise about key resources needed during an emergency or disaster. At the federal level, CMS could require nursing homes to have their preparedness plans reviewed by professional risk managers.
Nursing homes will assume responsibility for an increasing number of frail older people with complex health needs in the coming decades. 8, 9, 21 In addition to the safety and well-being of residents, nursing homes play a vital, though often overlooked, role in the continuum of health care in the community. These facilities have many medical resources, as well as trained healthcare professionals that may become essential during a disaster. Due to large population growth in coastal areas, it is likely that more nursing homes will be located in areas geographically vulnerable to natural disasters. 9 Given these trends, it is critical for nursing home facilities to be integrated more fully into disaster planning at the local, state, and federal levels.
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